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NRDC NATURAL RESOURCES DEFENSE COUNCIL

THE EaRTA'> BedT DEFENSE

June 14, 2004

ViA FACSIMILE (916-341-5620) AND U.S. MAIL

Arthur G. Baggett, Chair and Board Members
State Water Resources Control Board

100) § Sireet

Sacramento, CA 95814

Re:  Commenis on “Noiice of Public Solicitation of Water Quality Daia and
Information — 2004 Clean Waier Act Section 303(dy Lis1”

Dear Chainman Baggen and Board Members:

On behalt of the Nutural Resources Detense Council, we are submitting these
comments on the “Natice ot Public Solicitanon of Water Quality Dar and Intormation -
2004 Clean Water Acr Section 303(d) List” (Solicitation Notice). We also are including
additional information and renewing our request that the San Francisco Bay be listed for a
numnber of chemicals generally reterred 10 as PBDEs.

I Listing Salicitation and Bourd's 2004 Listing Process

In summary, we have significant concemns with regard 1o the legality of the
Solicivation Notice, specifically with respect 10 its lack of compliance with Clean Warter
Act Section 303(d) and its implemenning rebulatmns The failure of the Solicitanon
Notice to comply with these legal mandates makes it inherently flawed with respect to
gathering information that could be relevant 1o decisions on the quality of the state’s
waters. As the agency charged with protecting the health of the waters of the state and
cleaning up waters that fall through the cracks, the SWRCB should be panicularly caretul
to comply with all statutory and regulatory mundates 10 cast a wide net 1o gather and use
all existing and readily available information.

Legal Mandates

As the Solicitarion Notice acknowledges, the SWRCB is required by Clean Water
Act Section 303(d) and 40 C.F.R. § 130.7 10 develop a list of water quality limied
segments. Specifically, Secrion 303(d)(1) states that “[e]ach Siate shall identify those
waters within its houndaries for which the effluent limitations required by section
131 1(b)Y1)(A) and seenon 1311(b)(1)(B) of 1his title are not stringent enough 1o
implement any water quality standard applicable to such waters.” (33 U.S.C.
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3 1313(d)(1)}(A).) Prunsolino' made cleur that Section 303(d)(1){A) ~appl[ies] 1o all

waters in the state, not only 1o the subset covered by certain Kinds of effluent controls,”

inlerpreting “not smngem enough” in Section 303(d)(1)(A) w mean “not adequare for” or
“inapplicable 10.™

The regulations at 40 C.F.R. § 130.7(b)(5) add that:

Each State shall assemble and evaluare all existing and readily available warer
guality-related data and ynformation 1o develop the hist required by §3130.7(b)(1)
and 130.7(b)(2). At a minimum *all existing and rcadily available water quality-
related data and information” includes but is not limited to all of the existing and
readily available data and informarion about the following categories of waters:

{) Waters identified by the State in 11s most recent secnon 305(b) report as
“partially meeting” or “not meenung” designated uses or as “threaicned™;

(1) Waters for which dilution calculations or predictive models indicare
nonatiainment of applicable water quality standards;

(1)  Waters for which water guality Erob]ems have bcgg rcporred by local,
state, or federal ; jes; jtutions.
These organizations and groups should be actively solicited for research
they may be conducting or reporting. For exumple, university researchers,
the Umited States Depariment of Agriculture, the National Oceanic and
Atmospheric Administration, the Umited States Geological Survey, and the
United States Fish and Wildlife Service are yood sources of field data; and

(iv)  Walers identified by the State as impaired or threatened in a nonpoint
assessment submitted to EPA under section 319 of thc CWA orin any
updates of the assessment.

(Emphasis added.) In addiion, 40 C.F.R. § 130.7(b}(6) requires California to provide
documentation to the EPA Region IX 10 support the State’s determination 1o Iist or not 1o
list its warters. This documentation must include a “‘rationale for any decision to not use
any exisung and readily available data and information for uny one of the categories of
waters as described 1n $130.7(8)(5).” (40 C.F.R. § 130.7(b)6)(iii).) In other words, the
state must explain why i1 did not see and assemble exisuing and readily available
information.

' Prumswline v Nastrr, Nu 00-16026, at 7929 (9* Cir.. May 31, 2002)

 Id. w1 7928 see aba Divxin/Orgunocklorine Cearer v. Clarke, STF.34 1517, 1328 (9" Cir 1993) (since
heat pracneal lechnology ettluent imutations do nat apply 10 10XIC poliutants, those nMIATIORs arc, 43 «
matter of faw, "10t siringemt enough’ 10 meet water uality standards™)

[
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In 4 number of places, the Solicitation Notice sets liimitations on the solicitation

process such that the Notice violates the basic requirement 10 "assemble and evaluate all
existing und readily avuilable information” to develop the required list of “water quality-
limited sepgments.” (40 C.F.R. §3 130.7 (b)(1), (b}(2) and (b)(5).) These mclude, but are
not limited 10, the following:

The Solicitation Notice asks tor information 10 “"asscss the State’s water hodies
for possible inclusion on or removal from the existing secuion 303(d) list,” and
then defines the Yist as including only those waters exhibiting “deleterious impacts
frum a pollutant or poliutanis.”” However, nothing in Clean Warter Act Section
303(d)(1)A), which defines the scope of the list, or in the regulations limits the
application of the listing requirement to only waters in which water quality
standards are not met because of the presence of a “pollutant.” The list must
include all waters in which water quality standards are not iachieved despite the
applicanon of effiuent limitations, regardless of whether a poliutant is causing this
failure 10 achieve water quality standards. Limitation of the Solicitaton Notice in
this way illegally limits the amount of information heing solicied below the “al)
existing and readily available” threshold.

The Solicitation Notice states that *[rjequirements for data and information from
the Lisung Policy — including those for quality conirol and assurance, temporal
and spatial characteristics, and mimmum sample sizes — will be followed when
reviewing dara and information.” EPA Region IX's February 18, 2004 letter fram
Alexis Strauss 1o Art Baggert on the drafi Listing Guidance makes clear that
though **high quality’ data should be accorded the yreatest weight . . . all data and
information must be considered {see EPA, 1997a and EPA, 2003)” for listing
decisions. (See also U.S. EPA, Guidance for 2004 Assessmery, Listung and
Reporting Requirements Pursuant 1o Sections 303(d) and 303(b) of the Clean
Waier Act (July 21, 2003) p. 25 (stating in response 10 the question “How should a
State address data and information quaniity?” that " All existing and readily
available dara and information must be considered during the assessment
process”) [hereafter *July 2003 Guidance™].)

The Notice states that “{a]ll available dara and assessment information generated
since May 13, 2001 will be considered.” This artificially short time constraint
chminates many polentially valuable pieces of information and again conflicis
with the "all existing and readily available” standard. As EPA reiterated in July
2003 Guidance *{d}ata should not be excluded from consideration solely on the
basis of age. . . . A State should consider all data and informanion.™ (July 2003
Guidance p. 25.) There are many situations in which infornmation from before the
last listing cycle would be submutted, including but not hmited 10: older data thi

F-018
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recently became relevant due 10 new scientitic understandings about the
relationships between the constituents at issue and impairment of beneficial uses,
and older informaunon that is meaningful and impaertunt in combination with more
recent data.

e In paragraphs 6 through 9, the Notice states that “[a)ll”" dara and information
submiuied should be accompanied by numerous additional pieces of information
and additional evaluations. Some of these additional requirements are simply
unnecessary 10 the SWRCRB’s decision on whether a water body is impaired or
threatened, und some represent tasks that even the regional water boards and
SWRCR cannot currently perform. More importantty, virtually none, if any, of
the addirional information and evaluations called for in the Solieiation Notice 13
required under the broad *all existing and readily available” standard. Again, the
end result is 10 severely discourage organizations and people from submining
what could be useful informarion, an extremely short-sighted decision given the
pauciy of SWRCB-collected and -organized data.’ The SWRCB should instead
indicate that such accompanying information and evaluarions would be “welcome
and useful,” rather than require such additional information or evaluanons or
create the perception that such information and evaluations are required.

Finally, the Solicitation Notice siates that the “final list wil} be based on data and
information available 10 SWRCB" no later than June 14, 2004. (Emphasis added.) This
language, which focuses updating the 303(d) list only on information made available 1o
the SWRCB, makes it sound as if all that will be reviewed is the information handed 10
the SWRCB as part of the solicitation process. This, however, hmits the data and
information in a way that violates federal requirements and ignores the stare’s
responsibility under federal regulations 10 seek out and use the mynrad sources of
information on water quality that are “existing and readily available.” As set forth in
those regulations, the State must base the 303(d) list on all existing and readily available
data and information 1hat it has assembled. (40 C.F.R. § 130.7(b)(5) “each statwe shall
assemble . . . all existing and readily available . . . dats and information” (emphasis
added).) As such, the State is under a mandatory duty to collecy, assemble and use all

' EPA Region IX commented on a similar approach i the staic’s draft Listing Policy, tinding that “{tjhc
policy’s mmimuin sample sizc snd high qualiry dara provisions and supporuny rationale de not provide a
‘good cause’ ranonale for excluding data and infonmation from cunsideration (see 40 CFR 130.7(b)). Thesc
reguldiory provisions creatc b rebuliable presumpuion that all readily avatlable data and informauon will be
ascd In the asséasment prucess. A grear deal of usclul data from STORET, wcademic and agency repors.
and volunteer monitonng 21aups would appeur 10 be excluded trom considerauon under the proposed rulc,
an outcome which appears inconsistent with the federal requirements.” (Letier from Aleais Szauss 10 Art
Baggett, February 18, 2004.) EPA als0 notcd m (hus leter that “the pruposed policy appears 0 »¢t & highet
burden of proof thun typically used in Cahfomia’s adminirative proceedings ™ (Cuations.) The oncrous
respunsibilities for submutng information thar the Solicitation Nouice places on the public, many of which
the SWRCB does not place on even nself, aimilarly appear 10 be more sinmgent that the principles
goverming the admissibihity of evidence and opporiummes for public parbcipation typically used w
California adminisiranve procecdings.

F-918
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readily avas)able data and intformation. (See Forest Guurdians v. Babbu (10th Qir. 1999)
174 F.3d 1178, 1187 (***shull means shall,” which imposes “"a mandarory duty upon the
subject of the command™).) '

Itis insufficient, therefore, for the Staie to base the final 303(d) list merely on dawa
and information that it has been hunded. Rather, the Staie must complerte its mandate and
actively gather and collect all existing and readily available intormation from all potential
sources, many of which are readily obvious 10 members of the public (who do not have
the resources 10 do the state’s yob for them) and should be similarly obvious to the
SWRCB. These include but ure not limited to USGS data, DPR data, Monterey Bay
Sanciuary data, DHS’s Source Water Assessment database, and numerous other data
sources, some of which are included in the state’s draft Lisung Policy. In s February
18" Jerter on the Policy, EPA Region IX specifically called on the state 10 “include all
EPA monitoning data (not just EMAP) as well as other agencies that operate high qualiry
sampling programs (e.g., U.S. Fish and Wildlife Service, US Department of Agriculrure,
US Army Corps of Engineers, and National Oceanic and Atmospheric Administration).”

The apparcnt self-restriction on SWRCRB data collection assembly acnivities is
panticularly problematic in light of the SWRCB's refusal 1o support the funding and
implementation of a meaningful ambicent monitoring program, or 1o effectively integrate
the mynad databases that exist and that comain useful informarion. We would appreciate
addiional details from the SWRCB on i1s and the regional boards' acriviies to collect,
assemble on their own injuative, and use 10 develop the 303(d) list *-all existing and
readily available information,” over and above that provided as a result of the Solicitation
Natice (40 C.F.R. § 130.7 (bX5).)

1t is our understanding that the SWRCB is cunting $1.4 mailion in contract funds
from the Surface Water Ambient Monitoring Program (SWAMP), which already is
seriously under-funded. This i3 not the first time that this important program has been in
Jjeopardy ot near-collapse. The SWRCB must place monitoring information at a much
higher priority if it 15 10 adequately protect the health of the waters on which we all
depend. Aruficial and 1llegal constraints on the amount of information sought &s part of
the 2004 soliciiation process, and connnued assaults on SWAMP, appear to indicate that
the SWRCB places a low value on obraimming the monitoring dara uts needs 1o do its job.

F-818
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Il. San Francisco Bay and Tributaries

NRDC requests that the SWRCB list the following chemicals under Section

303¢d):

Chemical Name: CAS Number:
Dibromaobipheny] Ether 2050-47-7
Tribromobiphenyl Ether 49690-94-
Tetrabromobiphenyl Ether 40088-47-S
Pentabromobiphenyl Ether 32534-81-9
Heptabromobiphenyl Ether 68928-80-3
Hexabromobiphenyl Ether 36483-60-0
Octabromobiphenyl Ether 32536-52-0
Nonabromobipheny] Ether 63936-56-1
Decabromodiphenyl Ether 1163-19-5
Polybrominated Diphenyl Ether**

Polybrominated Diphenyl Oxide**

*«Synonyms: Polybrominated Bipheny! Ether(s) = Polybrominated Biphenyl Oxide(s) =
Polybrominated Diphenyl Ether(s) = Polybrominated Diphenyl Oxide(s)

The listing these compounds (collectively referred wo as PBDES) is justified due 1o
an ungoing exponential increase of these substances 1n the water environment as
evidenced by continuing increases in levels in bird eggs, fish, and seals. Over the past
year, while the PBDESs have remained on the RMP analyte list, evidence has accumulated
that concentrations are increasing in the Estuary: in water, in bird eggs, in fish, and 1n
seals. Humans and wildlife in the Bay Area have some of the highest reported
concentrations of these substances in the world.

In 2002, the RMP collected its 1* year of PBDE daia in San Francisco Estuary
waler, sediments, and bivalve samples. Time series data for these three media are not yet
availuble 50 11 is not yet possible 1o determine iemporal rends. The 2002 individual
congener and 1otal PBDE concentrations and distributions in San Francisco Estuary
water, sediments, and bivalves are presented in the RMP’s 2002 Annual Monitoring
Results repont.

Reports of PBDESs in environmental samples date back to the early 1930°sn
Sweden Contaminarion by these chemicals has been reported in sediment, sewage
sludge, pike, e¢l, sea rout, and human breast milk from locations throughout the world.
Most researchers helieve that a major exposure pathway of humans 10 these chemicals s
through fish consymption. '
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Although the data on PBDE levels in the United States are less complete, the
evidence shows that these chemicals are found in the environment and in human tissues at
levels considerably higher than those reported in other countries. The Hazardous
Marerials Laboratory of the California Depariment of Toxic Substances Control has been
tracking PBDE levels in harbor sea) biubber from the San Francisco Bay, and breast and
abdominal fat samples from women living in the San Francisco Bay Area.’

Thiny-four seal blubber samples were collected between 1989 and 1998 from
¢leven sranded, dead harbor seals found along the San Francisco Bay shoreline. Overall,
levels of 1otal PBDES increasced by nearly 100-fold during the two decades studied,
implying a doubling o concentranon every 1.8 years. Levels of iotal PBDEs in seals
averaped 1730 ng/g fat with a range from 88 ng/g fut 10 8323 ng/y far. These levels are
among the highest reported anywhere in the world.

The hunan far levels were signiticantly higher than any levels previously reported
anywhere in the world. The average level in San Francisco Bay area women was 86 ny/g
far. This Jevel is 1en umes higher than the average level reporied in Germany and Canada,
three times higher than levels reported in Sweden, and iwenty-five times higher than
levels reported in human tissue in Spain. Levels of PBDEs 1ended 1o be higher in younger
(premenopausal) women, implying thar the exposures are likely 1o be a fairly recent
phenomenon.

To further investigate the extent of contamination of the Bay area with PBDEs,
this same group of researchers analyzed the eggs of four species of fish-eating shorebirds
tor levels of PBDEs. Shorebirds are an important ecosystem indicator due 1o their
location a1 a hagh trophic level on the marine food chain, and the fact that they tend 10
breed in the same location cvery year. 53 individual eggs of four species (Least Tem,
Clapper Rail, Forsters Tern, and Caspian Tern) and multiple nesting sites were 1ested.
The results were compared with eggs gathered from these species in Washingion siate.
The taral PBDE levels measured in the California egg samples averaged 6.2 ppm (fat
based), with a range of 0.30 10 62 ppm. Five PBDE congeners (PBDE 47, PBDE 99,
PBDE 100, PBDE 153, and PBDE 154), were found in all egy samples from SF Bay and
Wushingron state. When compared, the average level in cgys from San Francisco Bay
birds was over 1000 ng/g far higher than the average level ineasured in eggs from '
Washingron state birds. As shown in Figure 1 below, the PBDE levels in bird egys, seals,
and humans all showed a similar congener panern.

F-818
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Data cullecied by the San Francisco Estuary Institute (SFEI) in 2001 on PBDE
levels in bird eggs (double-crested cormorants and Samuels song sparrows), showed that
these chemicals were present in all samples analyzed at levels ranging from 0-243 ug/ky
dcpcndlng on the congener location, and SPeCi€s.
{hup w3 ; : e mm} SFEI also collected data on bivalves
in the San Francisco Bay, dewcung lc»fcls that averaged about 40 ppb in these animals.
(he o/ w w ST ammp/2002/CS VY20 || ES/PBDE%2TISSUE o) In addition, SFEI collected
sediment samples from the San Francisco Bay in 2002, detecung BDE 99 in most of the
samples 1ested, and reporting numerous detections of other congeners as well.

(hip e st urgrm p2uu2 i S Y920 L ESPBDERINSEDIMENT ¢iv) AS cxpectcd, detecuions of
dissolved PBDEs in the water column were ai far lower levels than the levels reparted in
sediment. (hup Ywsww ster org/mmp 2002 /C VY 20FILES/PADFY20DISSOLVED cgv)

These data allow us 10 estimate the bioconcentration of the PRDEs in the San
Francisco Bay. Table 1 below shows thar these chemicals may concenirate by as much as
12 orders of magnitude from the water column to the blubber of seals.

Table 1: Bioconcentration of PBDEs in the San Francisco Bay Ecosystem

Trophic Level Average PBDESs (2002) Source; A}
Water column 0.000103 ug/L (ppb) SFE!

Sediment 11.% ug/ke (ppb) SFEI

Bivalves 30.1 ug/Ke (ppb) SFE[

Halibui 2,000 ppb EWG

Bird Epgs 6200 pg/p fat (ppb) She et al.

Seals 1,730,000 pg/g fat (ppb) She et al.
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Figure 2
PBDEs in San Francisco Bay Ecosystem
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PBDEs Chemical Structure

The polybrominared diphenyl ethers (PBDESs) are brominated organic compounds
with chemical structures similar 1o dioxins and PCBs. Global producnon of these
chemicals is approximaiely 40,000 1ons per year for use as tire retardants in plastics and
textiles. These chemicals are of major toxicological concern due 10 their environmental,.
persistence and hioaccumulation. and due to available data on their toxicity.
Environmental and human exposure studies worldwide are identifying dramatic increases
in PBDE levels in sediments, biota, and mammalian tissues. The increases are generally
logarithmic, indicating potential for significant health and environmental impairment in
the relatively near future if the pollution from these chemicals is not addressed very soon.
We are convinced that these chemicals will pose a threat 1o water on a par with the PCBs.
Accordingly we ask the SWRCB to move rapidly 1o list these chemicals under Section
303(d) and immediarcly begin enhunced monitoring programs, identification of
discharges, and pollution reduction activities. Wanting and waiching will simply allow the
health and environmenta) threat 10 grow. :

PBDESs in current widespread use have somewhat ditferent environmental
persistence and 10xicity profiles. Deca-BDE accounts for the largest percemage of the
market. However, the lower brominated congeners (hexa-BDE and below) are more
readily absorbed by animals and their half-lives in living orgunisms are comparable 1o
that of 2,3,7.8-TCDID (dioxin). In some test systems, tetru~-and penta-BDE had higher
hioaccumulation potential than the PCBs. Strategies aimed anly at the penta-BDEs may

F-g18
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not solve the problem, because there is evidence that in the presence of sunlighr, the
higher brominated forms may degrade 1o the more readily absorbed, persisient and
bioaccumulanve lower-brominated torms.

Figure 3: Comparative Structures of PBDEs, PCBs, and Dioxins
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PBDEs Toxigity Summary

[

Dioxin-Like and PCB-Like Activiry

The PBDEs are strucwurally very similar 10 the PCBs and the dioxins. The
toxicological cvidence to date indicates that these chemicals also share many common
traits. The tetra- 10 hexa-BDEs are strony inducers of hiver enzymes in the rodent. In
panticuiar, these chemicals induce the cytochrome p-450 (CYP) enzyme system in the
liver, including CYP1A] as assessed by the standard 1est using ethoxyresorufin-o-
deethylase (FROD). EROD acrivity is considered s hallmark of dioxin-like compounds,
and penta-BDE is a more powerful inducer of EROD acnvity than commercial PCB
mixtures,”

PBDFs also interact with the aryl hydrocarbon {Ah) recepior, another hallmark of
dioxin-like acuvity. In a study of 17 PBDE congeners, seven acted as Ah receptor

10
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agonists and nine acted as antaganists when co-treared with 2,3,7,8-TCDD. The potencies
of the PBDE agonists were similar o some PCBs. When PBDEs and PCBs were
administered 1ogether, the effects were additive, suggesting u similar mechanism of
action."'

Immune Suppression

Dioxins und PCBs are known 10 cause immunosuppression in laboratory animals,
and probably in humans. In standardized rests of immune response, a mixwre of PBDEs
resujted in immune suppression in mice.” In addition to reduction in ymmune function,
cellular changes were observed in organs cntical 1o immune function such as the spieen
and thymus. The immunosuppressive effects of PBDES have been reported 10 exceed the
effects of PCBs in lahoratory animals. Suppressed production of 1gG antibodies after
stimulanon with chemicals that would normally enhance 1gG production indicates that
these chemicals may have significant adverse effects on immune function.” Negative
findings reporied trom some in vitro standardized immunotoxicity tests are probably due
10 the fact that the immune effects are indirect and require interaction with other systems
such as the Ah recepror. Sumple in vitro systems fail o reflect the real effects of these
chemicals in the body. This hypothesis is supported by the failure of these same systems
1o detect the known immunotoxic effects of the PCBs.™

PBDEs und Cancer

Swedish hospital patients with non-Hodgkin’s lymphoma were reported in one
study 10 have higher concentrations of tetra-BDE in their faL™ There are no other relevant
cancer dara from human epidemiologic studies. Mutageniciry studies have shown
conflicting resulis, with several studies failing to show cell murations 1n in virro test
systems, whereas other studies have shown evidence of an cpoaide intermediate (a
metabolite that would be expected 1o cause mutations) and of genotoxiciry.™ ™

There is 2 major gap in the cancer toxicology databuse for the PBDESs. Only the
deca-BDE form, which is pourly absorbed and rapidly eliminated, has been tested for
carcinogenicity 1n the rodent. Nonetheless, in studies perfosmied by the National
Toxicology Program (NTP), deca-BDE produced statisucally significant increases in
hepatocellular adenomas and carcinomas in male muce, and marginal increases in thyroid
follicular cell adenomas and carcinomas in both male and temale mice. {n rats,
statistjcally sigmificant dose-related increases in liver adenomas were seen in both males
and females, and sigmficantly increased numbers of pancreatic adenomas were seen in the
males *

Endocrine Disruption

The honnonal effects of the PBDES, are of great ioxicological concern. It is clear
that the Jower-brominated PBDEs disrupt thyroid hormone. In rats, penta-BDE reduces
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thyroid hormone levels and increases thyroid hyperplasia even art the lowest doses 1ested -
2 mp/kday.” In mice, one single dose of penta-BDE at only 0.8 mg/kg caused connnued
suppression of thyroid hurmone levels more than a week later.™” When animals were
exposed 10 both PBDEs and PCBs, the effect on thyroid honnone suppression was
additive."

The hormonal etfeets of PBDESs are not expected 1o be peculiar 10 laboratory rats.
In fact, men working in the production of deca-BDE were found 1o have a higher than
expected rate of hypothyroidism. Four out of 35 exposed workers had climcally-
significant hypothyroidism whereas no cases of thyroid dysfunction were idennified
among 89 age and sex-matched workers who were not exposed 1o these chemicals.™

Neuro-Behavioral and Developmental Effects

In stundard devalopmental wxicology studies, the PRDEs cause increased fetal
death, abnormal formation of the skull, enlarged heart, and subcutancous edema. The
doses that caused fetal toxicity were lower than the doses that affected the mothers.™"™ *
It should be noted, however, that the standard developmental 10x1¢cology studies detect
only obvious birth defects and toxicity, and are unable to detect more subtle alterations in
neurologic funciion and behavior.

Single low doses of penta-BDE (only 0.8 my/kg), administered 10 mice dunng the
vulnerable period for brain development just after birth, resulted in permanent
neurological dysfunction. These mice were permanently more sluggish and had decreased
spontaneous acthivity levels throughout their lives, worsening with age, and permanent
reductions in leaming and memoury.*" These important findings have been confirmed in
several different studies, and may be related 10 alterations in the cholinergic sysiem or to
suppression of thyroid hormone during a critical period of brain develapment.*™" > **
Thyroid suppression dunng development has been shown tu cause permanent subrle
impairment of neurological funcnon.*

Summary

The PBDEs are of serious taxicological concern on the basis of their
environmental properties, their chemical structure, and the wxicological evidence to date.
These chemicals are environmentally persistent and are known 1o bicaccumulate. The
chemical structure of PBDES is similar 10 the PCBs, dioxins, and other organohalogen
compounds ot serious concern. Although the 1oxicological database 1s incomplete, there
is evidence that these chemicals have dioxin-like and PCB-like properties, including
interference with enzyme systems and with the aryl hydrocarbon receptor, The effects of
greatest concern to dare are anti-thyroid effects and adverse effects on neurological
development from early life exposures,
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The levels of the PBDEs in biota in the San Francisco Bay is a serious cause for
cancern, The fact that the concentrauons are among the highest reporied anywhere in the
warld, combined with the evidence that the concentrations are increasing logarithimically,
means thar it is imperative 10 act quickly. A Section 303(d) listing will allow action to
reduce expusures before the toxicity becomes severe cnough to cause serious damage 10
the entire ecosystem in the San Francisco Bay.

Thank you for the opportunity 1o provide these cominents. Please do not hesitate
to call if you have any questions.

Sincerely,

S D, T

Dawvid S. Beckman
Scnior Atomiey und Director,
Coastal Water Quality Project

cc: Celesie Canm, Executive Director, SWRCB
Craig Wilson, Chief Counsel, SWRCB
Craig J. Wilson, Chief, Monitoning and TMDL Listng Unir, SWRCB
Alexis Strauss, U.S. EPA, Region IX
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